Abstract -The palladium catalyzed heteroarylamination of ethyl 2-chloro-1-azaazulene-3-carboxylate was achieved using a catalyst based on Pd 2 (dba) 3 / Xantphos system. Treatment of ethyl 2-(heteroarylamino)-1-azaazulene-3-carboxylates with a PPA-POCl 3 mixture gave corresponding annulation products. 2-(2-Benzothiazolylamino)-1-azaazulene (3h) showed anticancer activity against HeLa S3 cells (IC 50 : 6.5 μM).
in the presence of NaH in dioxane at 120 ℃ for 24 h gave a complex mixture, and a trace amount of 3b was isolated along with 1 (47%). On the other hand, when 1 was treated with 4-aminopyridine (2c) in the presence of NaH in dioxane for 6 h at 140 ℃, 3c was isolated in 40% yield. Recently, metal-catalyzed cross coupling of aryl halides with amines are extensively investigated.
Therefore, we adopted metal catalyzed amination of 2-chloro-1-azaazulene. At first, Ullmann-type Cu-mediated cross coupling 10,11 was examined. Treatment of 1 with 2b in the presence of CuI, PPh 3 , and t BuOK in toluene gave a complex mixture, and 3b was obtained only 1% yield together with 1 (55%). Some results were shown in Table 1 . Interestingly, in the reaction of 1 with 2k, auto-Tandem catalysis 15 occurred and annulated product (5k) was obtained in 44% yield in one-pot.
Next, we examined the annulation of 3b-3i. When 3b was treated with polyphosphoric acid (PPA) at 150 ℃ for 5 h, cyclized product (5b) was obtained in 83% yield together with 2-(2-pyridylamino)-1-azaazulene (6) (10%), which was a deestrification product. For enhance the annulation yield, we treated 3b with POCl 3 -PPA mixture at 150 ℃ for 5 h, and obtained 5b in 98%
yield. Similar treatment of 3c-3j gave corresponding annulated products (7 and 5d-5j) in moderate to good yields. Table 2 . In a case (denoted >), the minimum inhibitory concentration could not be determined due to limited solubility of the compound in the testing medium. The results revealed that the compound (3h) showed moderate activity and the compound (3d) showed weak activity against HeLa S3 cells (It is considered that IC 50 > 30 μM is inactive). Table 2 . Cytotoxic evaluation of compounds (3d, 3g, 3h) expressed in μM.
3d 3g 3h
IC 50 23±3 >7.5 6.5±1.4
Conclusion
In summary, the Pd-mediated coupling of ethyl 2-chloro-1-azaazulene-3-carboxylate (1) with wide range of heteroarylamines was described. Annulation of ethyl heteroarylamino-1-azaazulene-3-carboxylates using a POCl 3 -PPA mixture is useful for preparing new numerical heterocycles. Some ethyl heteroarylamino-1-azaazulene-3-carboxylates showed anticancer activity against HeLa S3 cells.
